Human immunodeficiency virus type I (HIV-I), is a human retrovirus that is the causative agent of acquired immune deficiency syndrome (AIDS). Retroviruses replicate through a DNA intermediate. After initial synthesis of unintegrated DNA the insertion of that DNA into the host cell genome is thought to be a required step in the retrovirallife cycle [1] .
A hallmark of HIV-I infection, however, is the persistent appearance oflarge amounts of unintegrated DNA. Integrated DNA is often difficult to detect, and is readily detectable only after extensive passage of infected cell lines. Consequently, it is not clear that integration is an obligatory part of the HIV-I life cycle. To test the need for integration in HIV-I replication and expression, we have introduced point mutations including a stop codon into the COOH terminal part of the POL gene containing the integrase coding region and substituted this region for the analogous region of the biologically active molecular clone of HIV-I, pHXB2D [2] . Transfection of cos-I cells with the INT mutant resulted in transient expression of biologically active virus. However, infection of H9 cells with the mutant virus yielded neither detectable persistent media reverse transcriptase activity nor viral GAG antigen. These results suggest that integration of proviral DNA is a necessary part of the productive infection of T -cells.
After infection, retroviral DNA synthesis results in three types of unintegrated DNA: the linear double-stranded National Institutes of Health, National Cancer Institute, Bethesda, USA 402 DNA in the cytoplasm and two circular species with a single LTR or two tandem LTRs, respectively, in the nucleus (Fig. 1) , the former being most likely the immediate precursor of the integrated DNA [3] . The process of integration requires an integrase activity that is encoded by the 3' -terminal region of the POL gene [4] . To evaluate the need for integration in HIV-I replication and expression, we introduced point mutations into this region. Using the M13 oligonucleotide-directed mutagenesis system [5] , we changed two bases in a 1.1 kb EcoRIj EcoRI fragment of the biologically active molecular clone pHXB2D (Fig. 2) , which had been cloned into the bacteriophage M13 mp18. Synthesized mismatched oligonucleotides containing a premature stop codon and an additional recognition site for the enzyme BamHI were used to prime second-strand mutagenesis with M13 single-stranded DNA. Purified circular double-stranded DNA was isolated using the alkaline lysis method [6] . The replicative forms of M13 mutant clones were grown and the modified EcoRI/ EcoRI inserts were cloned back into pHXB2D replacing the wild type EcoRI/ EcoRI fragment.
The resultant pHXB2DjINT mutant clones were identified and confirmed by restriction enzyme digested with either KpnI, which yielded identical fragments for both the pHXB2D wild type and the INT mutant, and with BamHI, which gave an additional 3. virus, the assay resulted in the appearance of at least three bands in the gel at 24, 39 and 55 kDa, that were not found with controls with mock transfected cells or with sera of III"-I negative patients, most likely representing the GAG protein p24, the GAG precursor protein p39, and the reverse transcriptase p55.
To evaluate the expression of viral GAG antigen by H9 cells that were infected by cocultivation with transfected cos-I cells or cell-free with the appropriate culture fluid as described above, we These results suggest that integration of proviral DNA is a necessary part of the productive infection of T cells. Further studies on expression of viral proteins and mRNA by this mutant are in progress. The requirement for integration for reproduction after infection of non-dividing susceptible cells such as monocytejmacrophages remains to be determined.
